It bas ofted bead noted that the GNP
cannot be regoeded a5 anoindex of wel-
fare, and the proposition has besn ad-
vanced that it should ba reconytructed
to copvert it into such sn oindex. This
view has gRined progdpence recently
becanse of the mounting consern oith
the qualicy of the envirommemt. Ae-
cording to Edward F. Denjson, out-
standing expert:In nacionai incoms ae-
counting and the analysiz of econemle

h, zuch an actempt womild en.
counter intchetakle abstacles. Presented
here is & slightly expanded version of a
short paper whish Mr. Denison prs-
pared for & comferemee o0 nations!
growth policy. Mr. Denlton siresses
that the pEper s not iotended as &
eomprehenesive tremtment of hiz sub-
ject; he deals only with whet he pegands
&5 it4 most Important aspects.

The OMice of Business E¢onomtics is
desply comeorned  with  the subjert
maitar of AIr. Denison's paper. It in-
vitez pomaments on the paper in the
hopa that theas will throw fuither light
on the compley and controversial prob-
lemm he dinenszes. The Office also bopes
that these companty will help ik in the
formulation of a realistie snd con-
structive resanrch program In ar ares
in which much new ipformation is re-
quired to make possible informed de-
einiong that ame vital t3 the squitable,
officient, and hermonious functioning of
PUF 20eilty.

IT would be cnermonsh convenient o
have o single, generally accepted index
of the ceonomic and social welfare of
the pecple of the United States. A
glance ot it would tell vs how much
better or worse off we had bocome ench
yoar and sach decade, Wo could judpe
the desirability of any proposed action
by asking whether it would raise or
lower this index,

Some recent dizeussion seems almost
to imply that sush an index could be
constructed, Artieles in thse popular

"Mr. Denkwon it 8 S2nicr Fallow of The Brovidngs Institn-
ten, Washinglon, Ir.C. Tho viwe ceproasd ars Lbowe ¢f Lha
Guthor aundl iy not M port Lo represent the views of L otier
St e borg, officemm, or brasiest of The Hreagingt Inaf-

. Tuthim, Be of the 0ffes of Bodnes Boonomba.

By EDWARD F. DENISON*

Welfare Measurement and the GNP

press even criticize GNF because it is
not such a complets index of welfare,
on the one hand ignoring the fact that
it was never intended to be euch &n
index, and on the sther, snggesiing that
with appropriate changes it could be
convarted to one,

Components of s Welfare
Measure

A single, generally secopiable indax
of welfare cannot be constructed. This
ought to be obvieus, but it may be
instructive to state some of the changes
in society such & measure would hare
to encompass and the problems its
compilers would face.

Dutput

The outpui available to satisfy our
wants and needs is one imporéant deter-
minant of welfare, Whatever want,
nead, or social problem engapes our
nttention, we ordinarily can more casily
find resources to deal with it when
output iz large ond growing than when
it i= not. GNP measurss output fairly
well, Net pational product (NNP)
meaaures it even better, provided that
depreciation is caleulated in o con-
sigtent and regsonable way, The gapital
stock study of the Office of Business
Economics provides dsta that can be
used to caleulate NNP.

A myTiad of different products must
somehaw be combined if one is 6o
cbiain a measure of total output. We
can obtain o penerally accepiable meas-
ure only because market prices provides
woights &0 combine them that arae
widaly acceptad as reasonabla and ob.
jeetive. The retionale is that, given the
rélative pricez thuey face, people indi-
vidually or collestively are free to

spend their money in whatever way
maximizes their satisfactions. If they
preferred to do so, they could shift
purchases from one produet to another,
substitating at the ratie of market
prices.? If automobiles cost $3,000 and
TV’s §300, they could choose to buy
another car and 10 fewer PV's, or the
Teverse.

GNF snd NNF valued at consiant
prices permit messorement of changes
in.che quantity of output with products
combined by use of prices in the base
year (at present 1858). They are ex-
tremely useful measnres. But users
should understand their characteristics.
Two of these seem to me to be the most
important in gqualifying theic use in
welfare measurament.

First, households, governments, and
nonprofit organizations are regarded as
tha final users of the economy's outpui,
amd GNP and NNP measure the goods
and services they buy.? How effectively
they use their purchases is putside the
purview of GNP or NNF. Sosp, vac-
uwn cleanars, washing machines, snd
the time of domestic servanta bought
by ithe housswile are measured; not
how clean her house and linen may be.
Similerly, the taachers’ services, books,
school buoildings, ete., porchased by
school systems are measured, as sre tha
planes, ammunition, and soldiers’ serv-
ives bought by the Department of
Difense; NNP does not tell how mueh
education and national sseurity are

1. Tm #n stoomy wilh indiract baxes sind sobabdbet, btk
18 & epmprakign which leads datpmpl accogrilants Gy eon-
truet v messunes of iradcbonal frodoct. One, recomman ded
for " arelie® Questlatis, wied markil Dritet &2 waighte: Lhe
othear, recomnwanded for rescores allocstinn problamas and
PIOdUCH TR dodssurdroan, UM Teclor s0at vadues Ingiepd.
Fuor moat question: and «neaparisons the nhoics ales 11Eta
differonce. Whan 1 metters, i appropriste cholos cam be
made

2, [ irtvar hors the nak eapload femativn wnd sk gxpark
oompanents of MIE.
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obtained per dollar (in 1958 prices) of
expenditure for such items.

Ii s sometimes suggested that gov-
ernmenta (and nonprofit organizations)
sheuld be trested as if they were busi-
nesses “‘selling! services fo individuals.
MNP in constant prices would inelude
the services provided {measurad in
constant prices) instead of government
purchases. Becsuse most government
purchases are for sducation and defense,
thia proposal raquires waye to tnessure
changes in the amounts of adusation
and defense that are independant of
povernmeént expenditures. But how?
Educetors snd gererals kave found no
acceptable procedurs to make such an
eetimate, ind nnil they do, it would be
& bit abswrd to expert tha national
accountant to do so. Present estimsates
of real GNP truly messure the sarvices
provided by governments only if the
services provided per deilar of govern-
ment purchases {in 1958 pricas) are the
eame each year as in LOSE

The prospect for messuring the
services & housshold secures from its
purchazez (when they are combined
with the “labor” of household membeors,
whinh ia omitted irom netiongl product)
as distinet from the valye of ita pur-
chases seems at feast equally ramaota.

The second characteristic conearns
the "guality change preblam.” When
expanditare for & new or improved
product appears, it is counted a3 output
equal to the guantity of previously
existing producis that could have been
bought for the same expenditure (based
on 1958 price ratios if the new produet
had appeared by then, otherwise on
price ratios when it first entered price
1hdexes}.

Real NNT in 1950 was helf that of
1998, This rneans that gutput in 1950
was half as big as the sum of (1} the
quantity of products produced in 1968
that were the seme &= those produced
in 1950 and {2) the quauticy of 1950
products that could bave been produced
in iM8 by the resources that wers
actuelly used in 1968 to produce prod-
ucts that did not exist in 1050,

The changsa in real NNP understates
the change in the ability of output to
satisly our wants because it ascribes no
value to the increased range of products
the sconomy is able to provide; for
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exampie, in 1968 medicines were avail-
able that did not exist at all in 1960,
I am porsonally convinced that there is
no way o measure this understate-
ment not all economisis agree.

Such characteristivs, which in my

view are not remedinbla, limit the ec-

curady of real product as & messure of
changes over time in the ability of out-
put to satizfy our wants.® Nevertheless,
real product is & very useful mensure.

But to evaluste welfare we would need

additional mmessures which would be
far more diffienlt to construct.

Recl costs of production

We would need an index of renl costs
ineurred in production, hecause we are
better off if we get the same cutput at
lezs vost, The starting point for an index
of labor costs existe in series for total
man-hours worked, and we can also
sompuie hours per capits or per worloar.
But use of man-hours for wellare
evaluation would imply unreasonably
that to incresse total hoars by raisng
the hours of sight women {from 80 te 65
& weelk (coverage of the Marylend
60-hour law recently was reducad
greatly) imposes no more burden than
raising Ehe hours of eight men from
40 t0 45, or even than hiring one invel-
untarily wmemployad man for 40
hours & wesk. A wusablse messure of
the Teal costs of working would con-
gider that the welfars benefits from
working fewer hours dacline as hours are
shortensd and may even disappear.t

A messyre of real costz of labor would
also have to consider working condi-
tions. BMost of vs spend almost half
our waking hours on the jeb and our
welfare is vitally afected by the
vireumgtaness in which we pasa those
hours, From the beginning, labor unions
have ooncernad themselvas with
“wages, hours, and working condi-

3 The two gharacterisiet I have desaribed Teilé Fooxn
haiges ovmr thma ot Rinds of and prodncks that the state
of Imowlsigs parzaHe the sconomy ¢ provkde, and in e
scll of lndisidusts and povernmends In otllzing Gwir pur-
ehhses 10 mest Gnlr objectives. Ther do not 1mit the
ignifieanss of canapsritong o Blbemetivd rtlond] proddets
that might be ohiakned st A Ak I W under alarastive
EUARLLOnE of pobleied anlees thesa nlbernatlves wonkd affect
mach knrorledes or skl

4. [ dvfs formulstion I eagard the real ooets of working
wddjucmal hours aa Incloding the 1gd of walitr oesalling
Irom et Tedours Hme, I JE [ Sosdary to toeet U bwia o
nphmts Lema gAeotieg weliors, the problen B el mare
ermpinaied,
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tione.” Only the first of these relates
to the goods and services the worker
gan buy; the others relgie ta resl cosis.
Perhaps it 35 under thiz heading, too,
thaé the deaths and injuries feom war-
time service in the armed forces, and
the disutility of involuntary service in
the armad forces in war or peace, should
ba counted.

We have deta on saving, but ne
messure of the real costa of what was
onoe celled “abstinence.” And we have
no ascepteble wey to combine the real
coats of labor and abstinence, :

Needs

Ta measiure welfare we would nead & .
measure of ohanges in the needs that
oitr output must satisfy. One aspeot,
populasion change, is now handled,
crudely, by converting output to »
per capita basis on the assumption that,
other things equal, twice as many
paople need bwice as many geods and
eervives i¢ be squally well off.* Beyond
this, an index of needs would account
for differences in the requiremants for
living as the population becomes more
urbenized or suburbanized; for the
effect of weather changes on reguire-
ments for heaé, abr conditioning, and
ciothing; for medical requiremants oc-
cagioned by eptdemics or new disceses;
snd, most of all, for changes in neiional
defense requirements. Such an index
would hava to tell ve the difference
betwesn the cost of meeting our neads,
to the axtent that we do, in » base year,
and the cost of mesting them equally
weall under the circumséances pre-
voiling in every other yeur.

It is sometimes wrongly supposed
that the nevswity of taking ascount of
some changes in nesds can ba obviated
by omiesion from NNF of expenditures
for purposes for which nesds change:
for example, by elimination of s&x-
penditures for local transportation,
heat and air conditioning, health, or

B In my whew, LhiE B boderahle amomption oody UF oo
clhings Darm s 0 e compoaltion of the pepulaticn by mge
aed famn Dy £ladod. Ti e Rosk phace, reqoiremeuls for Jodi-
vidonly vary whh eps aod mariml Stobtes, Beoond, 3n
Intractabibe protdem b créatad bor thw $lm pho foct that 3 criple
writh o wanted ehildren b oot womo oF chen i 1t ed no
chfldgn god the farsily had twies the pet aapltn nedmi-
Bince Ko coupla rifected thak eplion they mudk e Batter
of, Alsa, grealer wbility (o control femily sk has soely
improved welkae In o wagp Hhat conindl b abpiured i any
moeaanTs I know. i
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dofenae. This procedure faiks usterly, It
yields “the falso result that we arc
equally well off whether, in the =ame
gircumstances, we ride or must walk
to work, freeze or are comforiable,
do or do not obtsin medical care when
we ora sick, or provide or do not provide
for national security. Needs and pro-
vision tp mneet tham must be separately
evalusted.

The ercvironment

Measores of ‘‘meads” shade into
measures of the human and physical
environment in which we live, perhaps
it is here that the concepi of economic
welfare broedens te encompass “socizl
wellare,” We are all snorraously affected
by the people arownd us. Can we go
where we liks without fear of attack?
Can wa aitend o fecture without its
being distupted? Will we be discrims-
nated sgainst? Are our neighbors con-
genial? We are also affected by the
physical environment—opurity of air
end water, accessibility of perk land,
presence of trash or rats m our alleys,
and all the other conditions receiving
a0 much attention just now.

Te measure the stoie of alfairs with
raspect (o any aspect of the human andd
physical environment requires adequate
snd accurate data. Such data are
generally deficient in both quantity and
guality, nnd collection and eveluation
urgently need expansion, Bub, given
dete, construotion of an index of the
goodness or badness of almost any
anvironmental sspect faces at least
two serious problems.

Fivst, relations betireen envirenmen-
tal conditions and welfare sre rarely
linear, and monlingar relationships are
hard to esteblish. A little sir pollution
it harmless, mmore &n ammoyence, &
great deal letha)l. Discriminoiion
Bguinat Jews by p random 10 pevcent of
employers, lendlords, and operstors
of public places might be merely an
annavance to those affected; by 40
percent, & resl hardship; by 90 percent,
M asonomic end social catastrophe.
The last situation is far more than nine
times as wndesirable as the first.

Second, if anything except the most
detailed imeginable set of data is
contemplated, weighting i required;
Te combine robbaries and murdes in s
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vrime index; to combine pollution of
the Poiomac and polhition of Lake Erio
in a water pollution index; to combine
trash in Northoast Washington alleys
and its sbsence on Route 70-3 into »
tresh index. An expert in & field may be
eble to provide judgments with respect
t¢ the problems of nonlinesrity and
weighta that would permit an inter-
esting index to be calculated. However,
the necessity for pumerous individual
judgments thaé are diffcult to nssess
or aven to describe must impeair peneral
acceptability of messares based upon
them.

The absenece of any natural weighting
scheme is an even preater obstacle to
gombining indexes of erime, water
pollution, racial discriminstion, and
the like into a single index. Parsonally,
I see not besis at all for combining
indexes of different aspecis of the
environment inte a combined index
that will command gensrsl acceptance.
I can imagine only jetting each in-
dividua! in the country eompute his

own Index with his own personal’

weights, and then averaging them. But
even this procedure is elmost sure to
be biased because we are all concerned
with the aspects of the environment
that currently sre problems. Who
would now think to consider the
dangers of attack by hostile Indians?
Or the risk of being dousad by slops
thrown from windows es he walks the
city streets? Even the very recent
eliminstion, of refrigerator doora thet
gannot be opened from within, and
sost the lives ol so meny children, is
almost forgotten. The annual series for
“Parsons Lynched” sppeared In the
Census Bureau's Historical Siatistics
but not in its cwrrent Stotistiond Ab-
Eirael.

The distribution of theome

To meassure welfere wa would need
&n index of the "goodness™ of the eize
diztribution of income. There iz prob-
shly & consensus that, given the zame
total income and output, & distribution
with fewer familiss in poverty would
be better then che present distribution,
and possibly that lesz izequality
throughout the distribution would be
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an improvement. Thers is no agreement
on an ideal distribution, from which
departures could be measured,

Other aspects .

The hist I kave presented iz not
exhauative. I hava ignored the hard fact
that tastes differ among individuals
and change over time. I have not yeot
rocalled that welfars is affected by
people’s perception of reality ss well as
the objective facts; ona's fear of erime
on the strests need not be closely re-
lated to actusl risks. The authors of
“"Toward & Social Heport’” * stressed
the nead for sttitudinal data to davalop
welfare measures, I have not provided
room for any of the pleasures and
worries that are related to purely
personal relationships and that for
most people dominate all else in affect-
ing their fealing of well-bsing.

Improcticability of o generael meas-
ure of welfare

Even if we could construet indexes
of putput, resl costs, needs, the state
of the environment, income distribu-
tion, and other relevani aspecis of life,
we could not compute a welfare index
because e hiava no syatem of weights to
combine them. Certainly statisticians
and social scisntists are in no position
to assign weights.

The point to be stressed is thet the
situation iz just the same as in meking
policy decisions in government, in
business, in the family, or anywhere
else. Most decisions that might be
mede have favorable and anfavorable
effects on wvarious aspects of life.
Decisionmakers must try to determine
the favorable and unfeverable effects
of alternatives and then decide on
their course of action. Economists,
atatisticians, and other social scientista
gan help determine what the effects
are likely to be. But the responsible
decisionmaker must decide how the
favorable and unfaverable effects bal-
ance ouf, and different persons will
decide differently. This i= only another
way of saying that a generally ac-
capted weighting eystem does not exist,

g B Departmemt of Bealth, Dgeition, wnd Welletd,
“Toward & Sonal Report™ (Tamoecy 19060,
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‘Coste of Growth and the
Natiomal Praduet

It is fashionable to deam‘ibe cur
environmental problems as costs of
econonic growbh, and even to suggest
that these costs should be deducted
fram GNP and NNP. I hsve no ides
whether this would raise or lower tha
growth rats in any particular period.
But a few ohservations are in order.

First, some of the objections to
‘srowth” are to sn incresse in populs-
tion (or its geopraphic concentration)
sngd the resulting congestion, Over the
last two centuries, it 3= true, ncreases
in productivity bave permitted popu-
lation to increase and led to its doing
so. But this relationship is increasingly
uncertein; births, which are the chief
poputation determingnt i this country,
dg not now fellow ehanges in per capits
income in any predictable way. It i= no
lnngar possible to ragard the increase
in population, and whatever disadvan-
tages it may bring, as the congequenae
of an inersase I cutput; thers is no
presumption, that lesm output would
"~ mean fewer people. Moroover, thére is
no unanimity s to whather population
growth or the steps that would be
reguired to curtail it are undesirsbls
or desirzble, Population increase has
meant lesx space per person and hea
affectod other aspects of life adversaly
in the view of many people. Others
streas the pleasures derived from chil-
dren; almast none would like a highsr
death rate; and immigration, which has
coniributed importantly even to recent
population growth, has presumably
meant a better life for the immigrants.

Seeond, many aspects of the environ-
ment are oniy remotely, il at all, con-
nected with the smount of production
or income; and when they are, it is by
ne means obvious that high ineome
worsens rather than improves the
environment. Would such problems of
the human environment as ¢rime, drugs,
gtudent unrest, racial tension, and
laboy-management conflicta now be
absent or even smaller if cutput and
income had incressed less than they
did in the past decade or twof It seems
unlikely.

I now turn to what clearly ere
environmental costs sssociated with
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- mcraaamg the quantity, rather than the-

production. Air and water pollution,
the volume of solid waste, abd other
undesirable aspects of the  plysical
environment A4ze besn increased by
aconomin growth or, more accurately,
by the inarease in the production and
use of particular products which have
been produced and wsed in partienlar
ways. Given on index of the astate of
the envirorvment, s complate welfare

evaluation would not requirs knowledga |

of the extant to which changes in this
index were the result of production.
Nevertheless, the idea of measuring the
net gain from production by balancing
the walue of the deterioration of tha
physicel environmont eaused by pro-
duetion egainst the value of greater
oukput iz attractive. The value of this
deterioration could then be deducted
from NNP 1o obtuin what many would
rYegard as . a better measure of net
output, But implementation of this
eugpestion would requite an objective
measurzment of the value of the
daterioretion expressed as & dollar
smount. Such » valuation does not
exist, and s sstimetion would encoun-
ter all the problems involved in measur-
ing the goodness of the environment
plus those of deciding what portion of
changes . in itz goodness were due bo
production.

At this peint, let me emphasize that
expenditures actually incurred to pre-
gorve or improve the snvironment are
not &t all the same thing as the value
of the deterioration of the envirenment
that is caused by production. Such
expenditures must not be deducted in
lien of the value of the deterioration
caused by production. T'o do this would
mean that the more we diverted our
rezources and owtput Irom other uses
to inprovement of the emvironment,
tha amsller would be GNP and NNP.
This surely is not a desivabls resuls.

Fortunately, GNP and NNP are not
reduced by diversion of resources from
other uszes to environmental improve-
ment when the costa are borne by
government or by consumers beceuse
sxpenditures by these groups are
counted as final produets, {Thiz pansral-
ization includes sueh cases as the addi-
tion of antipollution devices to
autormobiles because in the mnational
accounts the addition is regarded s
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price, of cars.)”

GNP and NNFP can be regaxded as
pruﬂdmg defective measures of chanpes -
in output when expenditures to protect
the environment are ingurred by-busj-
ness in the form of current costs. Such -
purchases are not themselves counted as
finsl producis and they absorb resources
that would otherwise be used to produes
products that are counted as final. Steps
already taken, and adoption .of addi-
tional pmpuuals to inersase axpendi-
tures for envitonmental control of this
type will have the effect of reducing
resl output and productivity, as
measured, below the velues they would
take if resources wers not so diverted.
Business expenditures for tha sefety of
amployees, which ars also likely to rise
az a result of new legislation, will have
the sama effent. The radustion in meas-
ured outpit sould be avoided only by
ieolating business expenditures for these .
purposes end adding them to national
prnducf. as fina] product. Suek a solu-
tion is mot, I fear, fepsibla beeausa such
o ¢lpssification of business expenditures..
would encounter distinctions that are
gradual and blurred. What we would
nesl to Eknow iz the amount by
which business unit costs exceed the
theoreticel minirwm ghat could be
achiaved if production were to be con- :
dugted with no regard at all to the :
external environment or to employee
welfare—implying ne lews, no com-
munity pressure, and ne conscience.
Sush psituation has never prevailed and -
ja diffienlt even to imagine. What per- :
haps ¢an be dunﬂ, and should surely be ;
attempted, is to starc now to collect ;
infarmation on changes in expenditures ;
for environmental apd amplnyee. pro- :
tection that will ocour in the fubure. ]
Even if such information doce not lead)
orannhleuut-oohmmetham&asmgﬁ
sutput, it will ensble ws to interprés. |
better the changes in output and pro- -
ductivity that we observe in the fubure 5
as well as to Xnow the true cosis ufthe

new Qrogramis.
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Janvery 1971
[Condinued from pope 16}
Implications for statistica
We need, can obtain, and should ob-
tain additionsl information, including
statistics, oR many aspecis of American

life that sffect welfare. Wa can and
should explora ways of presenting and
pnalyzing such information in a com-
prehensible form. Some of this research
eould well be performed by individusis
familiar with estimation of the national
accounis, because some of the siatistica)
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and conceptusl problems sre similar.
However, we cannat: ohiain s compre-
hensive index of welfare, .

There are likely to be pressures to
make od hoc changes in the existing
pational product measures that, it is
supposed, will move the national prod-
ust series clozer to a compleie welfare
measure in opne way or another. Such
suggesiions should be welcomed if they
improve the measurement of the Ne-
tion's output. I would myself urge
regular publication of series for NNP

39

and national income, s well s GNP,
in constant prices, But some sogges-
tlons to change the measurement of
national product will derive from cons
fusion batween an output measure and &
copprehen=ive welfare measurs, Such
proposals must be rejected. GNP and
NNP cannot be transformed into & ¢om-
prehensive welfare measure. Efforts to
do 50 can only impsir their nsefulness
for the very important purposes of
beth long-term and short-term snsalysis
that they now serve well.
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